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LIST OF CURRENT CLAIMS 

1 . (Currently Amended) Apparatus for predicting bone fracture risk in an osteoporotic 
patient, which apparatus comprig e s . comprising: 

a Dual X-ray Absorptiometry scanner for aoonning configured to scan a body area of 
the patient and producing to thereby produced a Dual X-ray Absorptiometry image of the 
body area part within said body area; 

aiLimage analysis m o nn-. fnr nnn1y r ;iiip; prn - dntftrminGd aapccta of module configured 
to perform shape and texture analysis of the Dual X-ray Absorptiometry image to thereby 
generate an image data set representative of aspects of the shape of the body part and the 
structure of bone within the body are a , the aapcots boing pro dotcrminod according to the part 
of the body being scanned, and for gcnomting an image data sot fi-om the Dual X - ray 
Absorptiometry imag e; and 

a.data r.nmp^irison monnH c o mprising module having a database of comparative data 
sets from Dual X-ray Absorptiometry images of control subjects, for comparison with the 
image data set [[for]] generated from the Dual X-ray Absorptiometry image of the patient, to 
thereby predict the risk of bone fracture in the patient. 

2. (Currently Amended) The apparatus Apparatus according to claim L wherein the body part 
is a proximal femur. 

3. (Currently Amended) The apparatus Apparatus according to claim 1 or 2 wherein the 
image analysis m eems-aaalyse^-tlie^tt al X - ray Absorptiometry imago by analysis of the 
^npe of the body pa rt configured to analyze different body parts . 

4. (Currently Amended) The apparatus Apparatus according to claim 3 wherein the Dual X- 
myT\bsoq>t iomctry image is^nalyscd using an Active Shape Model 1 configured to qnalyze 
more than one of proximal femur, wrist, ankle, hand, and s pine. 

5. (Currently Amended) Apparatus according to claim 4 wherein the data comparison means 
compares the Active Shape Model data set generated firom the Dual X-ray Absorptiometry 
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image of th e^aMert-wifrflifr-ee mpamt i ve data Gets in the database by o xamining how the 
jeeatteft-e#4aBdfflaAi»eiBte-dwiate s from th o m e an co ordinates of the comparative d ftta-^efa 
1. wherein the image analysis module is configured to analyze aspects of the Dual X-ray 
Absorptiometry image using an Active Shape Model to generate an Active Shape Model data 
set representative of the shape of the body part . 

6. (Currently Amended) Apparatus according to claim 1, wherein th e imag e analysis mea ns 
analyses tho Dual X ray Absoipti o motiy image by analysis of th e textar o of the body part 5, 
wherein the data comparison module is configured to compare the Active Shape Model data 
set generated from the Dual X-rav Absorptiometry image of the patient with the comparativ e 
data sets in the database bv examining how the location of landmark points deviates from the 
mean co-ordinates of the comparative data sets . 

7. (Currently Amended) Apparatus according to claim 6 whoroin the onalyais of th e t e xtur e of 
the body part uses Fourier tmnsfonns and Principal Component Analyaia 1. wherein the 
image analysis module is configured to analyze aspects of the Dual X-rav Absorptiometry 
image using Fourier transforms and Principal Component Analysis, for generating a texture 
data set representative of the texture of the body part. 

8. (Currently Amended) Apparatus according to claim 7^ wherein the Dual X-ray 
Absorptiometry image is digitised and regions of interest identified in the image, from which 
a power spectrum is obtained from a Fourier transform of each region of interest, and profiles 
of each region produced, the Principal Component Analysis generating a data set from each 
profile, which em is to be compared with the database of comparative data sets. 

9. (Currently Amended) Apparatus according to claim 1 , wherein the image analysis means 

rnf^rn thnn nr^n im n gn. /innly^ . ; mnthnd k r.nnfigured to co mpare i) a value obtained from 
com parison of the image data set for the Dual X-ray Absorptiometry image of the patient or 
subject with the database of comparative data sets , with ii^ bone mineral density data 
obtained from the Dual X-ray Abs orptiometry image. 
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ur, e « both shape and textur e analysis An apparatus for measuring the progiession of a disorder 
which affects the shape and/or trabecular structure of bone ra a patient, the apparatus 

comprising: 

a Dual X-ray Absorptiometry scanner for scanning a body area of the patient to 
thereby produce a Dual X-ray Absorptiometry image of a body part within said body area; 

an image analysis module configured to perform shape and texture analysis of the 
Dual X-ray Absorptiometry image to thereby generate an image data set representative of 
aspects of the shape of the body part and the structure of bone within the body area: and 

a data comparison module comprising a database of comparatiye data sets from Dual 
X-ray Absorptiometry images of control subjects, for comparison with the image data set 
generated from the Dual X-ray Absorptiometry image of the patient to thereby proyide a 
measure of the progression of the disorder in the patient . 

1 1 . (Currently Amended) The apparatus Apparatus according to claim 10, wherein the imago 
analysis moans uses an Active Shape Model and Fourier transforms and Principal Component 
Analysis the disorder is osteoarthritis . 

12. (Currently Amended) The apparatus Apparatus according to claim 4v-fef-pre dicting 
fracture risk in different body parts 10. wherein the disorder is Paget's dis ease. 

13. (Cun-ently Amended) The apparatus Apparatus according to claim 12 for predicting 
fetefai ^ risk in rnnm (hnn nno of thf, prnximnl femur, wrist, anklc, hand and spine 10, wherein 
the body part is a proximal femur . 

14. (Currently Amended) Apparatus according to claim 1, which compares i) the fracture risk 
prediction value obtained from comparison of the image data set for the Dual X - ray 
Absorptiometry image of the patient with the database of comparative data sets, with ii) bone 
mineral density data obtained from the Dual X - ray Absoiptiomctry image The apparatus 
according to claim 10 configured to analyze different body parts . 
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15. (Currently Amended) Apparatus according to claim 1, for m e asuring -th&^fegfesalea-ej^ 
HisnrH fl r whinh nfFectfi the r . hape or trah e cular structure of bone The apparatus according to 
claim 10 for analysing more than one of the proximal femur, wrist, ankle, hand and spine . 

16. (Currently Amended) Apparatus according to claim 15 for moaouring tho progr e ssion of 
ost e oarthritis or Pag e t's Dis e as e The apparatus according to claim 10. wherein the image 
analysis module is configured to analyze asp ec ts of the Dual X-ray Absorptiometry image 
using an Active Shape Model for generating an Actiye Shape Model data set representatiye of 
the shape of the body part . 

17. (Currently Amended) Apparatus according to claim 1, for m e asuring non pathological 
chongcg in a aubjoct associated with ago, gender, body mass index and^or genetics Thg 
a pparatus according to claim 16. wherein the data comparison module is configured to 
compare the Active Shape Model data set generated from the Dual X-ray Absorptiometry 
image of the patient with the comparative data sets in the database by examining how the 
location of landmark points deviates from the mean co-ordinates of the comparative data sets . 

18. (Currently Amended) Ap paratu t^-thstei rtially as hereinbefore described T he Apparatus 
according to claim 10. wherein the ima^^c analy si s module is configured to analyze aspects of 
the Dual X-ray Absorptiometry image using Fourier transfonns and Principal Component 
Analysis, for generating a texture data set representative o f the texture of the body part. 

19. (New) The apparatus according to claim 18, wherein the Dual X-ray Absorptiometry 
image is digitized and regions of interest identified in the image, from which a power 
spectrum is obtained firom a Fourier transform of each region of interest, and profiles of each 
region produced, the Principal Component Analysis generating a texture data set from each 
profile, which is to be compared with the database of comparative data sets. 

20. (New) The apparatus according to claim 10 configured to compare i) a value obtained 
from comparison of the image data set for the Dual X-ray Absorptiometry image of the 
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patient or subject with the database of comparative data sets, with ii) bone mineral density 
data obtained from the Dual X-ray Absorptiometry image. 

21. (New) An apparatus for predicting a risk of osteoarthritis in a patient, the apparatus 
comprising: 

a Dual X-ray Absorptiometry scanner for scanning a body area of tlie patient to 
thereby produce a Dual X-ray Absorptiometry image of a body part within said body area; 

an image analysis module configured to perform shape and texture analysis of the 
Dual X-ray Absorptiometry image to thereby generate an image data set representative of 
aspects of the shape of the body part and the structure of bone within the body area; and 

a data comparison module comprising a database of comparative data sets from Dual 
X-ray Absorptiometry images of control subjects, for comparison with the image data set 
generated from the Dual X-ray Absorptiometry image of the patient, to thereby predict the 
risk of osteoarthritis in the patient. 

22. (New) The apparatus according to claim 21, wherein the body part is a proximal femur. 

23. (New) The apparatus according to claim 21 configured to analyze different body parts. 

24. (New) The apparatus according to claim 21 configured to analyze more than one of the 
proximal femur, wrist, ankle, hand and spine. 

25. (New) The apparatus according to claim 21, wherein the image analysis module is 
configured to analyze aspects of the Dual X-ray Absorptiometry image using an Active 
Shape Model for generating an Active Shape Model data set representative of the shape of 
the body part. 
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26. (New) The apparatus according to claim 25, wherein the data comparison module is 
configured to compare the Active Shape Model data set generated from the Dual X-ray 
Absorptiometry image of the patient with the comparative data sets in the database by 
examining how the location of landmark points deviates from the mean co-ordinates of the 
comparative data sets. 

27. (New) The apparatus according to claim 21, wherein the image analysis module is 
configured to analyze aspects of the Dual X-ray Absorptiometry image using Fourier 
transforms and Principal Component Analysis, for generating a texture data set representative 
of the texture of the body part. 

28. (New) The apparatus according to claim 27, wherein the Dual X-ray Absorptiometry 
image is digitized and regions of interest identified in the image, from which a power 
spectrum is obtained from a Fourier transform of each region of interest, and profiles of each 
region produced, the Principal Component Analysis generating a texture data set from each 
profile, which is to be compared with the database of comparative data sets. 

29. (New) The apparatus according to claim 21 configured to compare i) a value obtained 
from comparison of the image data set for the Dual X-ray Absorptiometry image of the 
patient or subject with the database of comparative data sets, with ii) bone mineral density 
data obtained from the Dual X-ray Absorptiometry image. 

30. (New) The apparatus for measuring non-pathological changes in a subject associated 
with age, gender, body mass index and/or genetics, the apparatus comprising: 

a Dual X-ray Absorptiometry scanner for scanning a body area of the subject to 
thereby produce a Dual X-ray Absorptiometry image of a body part within said body area; 
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an image analysis module configured to perform shape and texture analysis of the 
Dual X-ray Absorptiometry image to thereby generate an image data set representative of 
aspects of the shape of the body part and the structure of bone within the body area; and 

a data comparison module comprising a database of comparative data sets from Dual 
X-ray Absorptiometry images of control subjects, for comparison with the image data set 
generated from the Dual X-ray Absorptiometry image of the subject, to thereby provide a 
measure of said non-pathological changes. 

31. (New) The apparatus according to claim 30, wherein the body part is a proximal femur. 

32. (New) The apparatus according to claim 30 configured to analyze different body parts. 

33. (New) The apparatus according to claim 30 configure to analyze more than one of the 
proximal femur, wrist, ankle, hand and spine. 

34. (New) The apparatus according to claim 30, wherein the image analysis module is 
configured to analyze aspects of the Dual X-ray Absorptiometry image using an Active 
Shape Model for generating an Active Shape Model data set representative of the shape of 
the body part. 

35. (New) The apparatus according to claun 34, wherein the data comparison module is 
configured to compare the Active Shape Model data set generated from the Dual X-ray 
Absorptiometry image of the patient with the comparative data sets in the database by 
examining how the location of landmark points deviates from the mean co-ordinates of the 
comparative data sets. 
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36. (New) The apparatus according to claim 30, wherein the image analysis module is 
configured to analyze aspects of the Dual X-ray Absorptiometry image using Fourier 
transforms and Principal Component Analysis, for generating a texture data set representative 
of the texture of the body part. 

37. (New) The apparatus according to claim 36, wherein the Dual X-ray Absorptiometry 

image is digitized and regions of interest identified in the image, from which a power 
spectrum is obtained from a Fourier transform of each region of interest, and profiles of each 
region produced, the Principal Component Analysis generating a texture data set from each 
profile, which is to be compared with the database of comparative data sets. 

38. (New) The apparatus according to claim 30 configured to compare i) a vdue obtained 
from comparison of the image data set for the Dual X-ray Absorptiometry image of the 
patient or subject with the database of comparative data sets, with ii) bone mineral density 
data obtained from the Dual X-ray Absorptiometry image. 

39. (New) The apparatus for quantifying deformation of a proximal femur of a patient, the 
apparatus comprising: 

a Dual X-ray Absorptiometry scanner for scanning a body area of the patient to 
thereby produce a Dual X-ray Absorptiometry image of a body part within said body area; 

an image analysis module configured to perform shape and texture analysis of the 
Dual X-ray Absorptiometry image to thereby generate an image data set representative of 
aspects of the shape of the body part and the structure of bone within the body area; and 

a data comparison module comprising a database of comparative data sets from Dual 
X-ray Absorptiometry images of control subjects, for comparison with the image data set 
generated from the Dual X-ray Absorptiometry image of the patient, to thereby quantify 
deformation of the proximal femur. 
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40. (New) The apparatus according to claim 39, wherein the image analysis module is 
configured to analyze aspects of the Dual X-ray Absorptiometry image using an Active 
Shape Model for generating an Active Shape Model data set representative of the shape of 
the body part. 

41. (New) The apparatus according to claim 40, wherein the data comparison module is 
configured to compare the Active Shape Model data set generated from the Dual X-ray 
Absorptiometry image of the patient with the comparative data sets in the database by 
examining how the location of landmark points deviates from the mean co-ordinates of the 
comparative data sets. 

42. (New) The apparatus according to claim 39, wherein the image analysis module is 
configured to analyze aspects of the Dual X-ray Absorptiometry image using Fourier 
transforms and Principal Component Analysis, for generating a texture data set representative 
of the texture of the body part. 

43. (New) The apparatus according to claim 42, wherein the Dual X-ray Absorptiometry 
image is digitized and regions of interest identified in the image, from which a power 
spectrum is obtained from a Fourier transform of each region of interest, and profiles of each 
region produced, the Principal Component Analysis generating a texture data set from each 
profile, which is to be compared with the database of comparative data sets. 

44. (New) The apparatus according to claim 39 configured to compare i) a value obtained 
from comparison of the image data set for the Dual X-ray Absorptiometry image of the 
patient or subject with the database of comparative data sets, with ii) bone mineral density 
data obtained from the Dual X-ray Absorptiometry image. 



